These PCR primers were used to evaluate the microsatellite sequences for length polymorphisms among various inbred rat strains and to refine the chromosomal locations of Ael, Ae2, and Ae3. Genotyping was performed as described previously (Jacob et al. 1995) . Analysis of DNA from 21 inbred rat strains identified four alleles at the Ael locus ranging from 197 to 203 bp, four alleles at the Ae2 locus ranging from 114 to 150 bp, and five alleles at the Ae3 locus ranging from 150 to 214bp (Table 1 ; for a review of inbred rat strains, see Hedrich 1990 ). After determination of allele sizes, genotyping of these markers was carried out on 46 F 2 progeny of a Spontaneously Hypertensive rat (SHR) x Brown-Norway rat (BN) intercross (Jacob et al. 1995) . Genotype data were analyzed with the MAPMAKER computer program (Lander et al. 1987 ) and the Kosambi map function. The (CA),, microsatellite from the Ael clone mapped to Chr 10 (Fig. IA) . No recombination was observed between Ael and the Band3a (TTCA)8 microsatellite identified by Serikawa and colleagues (Serikawa et al. 1992) , or with Ppy and DlOMit7. Ae2 mapped to Chr 4 (Fig. IB) , displayed no recombination with IL6 or with D4Mgh22, and was situated 5.7 cM from D4Mghl. Ae3 mapped to Chr 9 (Fig. 1C) , displayed no recombination with D9Mit5, and was situated with D9Mgh2 6.8 cM to one side and D9Mit2 (Crygc) and D9Mgh4 (Cryg]) 6.8 cM to the other side.
Regional chromosome localization of the Ae genes was performed by FISH, as described previously (Pinkel et al. 1988; Szpirer et al. 1994) . The Ael probe generated bright double chromatid signals on Chr 10 only. The signals were subtelomeric and unambiguously mapped to the last band, that is, 10q32 (Fig. 2A ).
In the linkage map, Ael is close to one end, thereby allowing us to orient the linkage map with respect to the chromosome: centromere-DlOMghl3-...-Ael-DlOMghl-telomere (these data imply that the map shown in Jacob et al. (1995) is upside down; the map is correctly oriented in Fig. 1 ). Our conclusion is in agreement with that of Kuramoto and associates (1993) , who assigned Syb2 to 10q24, i.e. in a more proximal position than Ael (see Fig. 1 (Hino et al. 1994) , to 10q21. These results can be combined as follows:
The Ae2 probe generated double chromatid signals on Chr 4
close to the centromere, that is, 4ql 1. Several metaphases showed signals on the two copies of Chr 4 (Fig. 2B) . The Ae2 gene mapped to avoid confusion with loci in other organisms. Gene names (shown in parentheses) refer to loci taken from the literature or GenBank. Markers located on the same horizontal line did not recombine in the 92 meioses studied. Markers for the Aegenes generated in this study are shown in bold. Markers whose order is supported by a lod score of at least 2.0 are shown in plain type, the remainder in italics. CentiMorgan distances between markers, calculated using the Kosambi map function, are indicated for distances over 3.3 cM. The precise mapping function for the rat is not known, but the Kosambi map function should be adequate except perhaps in large intervals.
possible to orient the linkage map, although this mapping established the first link between the genetic and the chromosome maps. Under physiologic conditions, Ae polypeptides mediate transport of bicarbonate out of the cell, hence acidifying the cell interior and increasing intracellular chloride concentration (Alper 1994; Ganz et al. 1989) . Abnormalities in regulation of intracellular pH and chloride concentrations have been implicated in the development of genetic hypertension in rats and in humans (Aalkjaer 1990) . Therefore, we examined the segregation of Ael-3 genes with the hypertensive phenotype in several large, inbred crossed rat models of hypertension developed by us and others. Interestingly, the Ael gene segregated within a quantitative trait locus, Bpl, shown to have a major effect on systolic and diastolic blood pressure after sodium load in F 2 progeny of a stroke-prone SHR/H (SHRSP) • Wistar-Kyoto/H intercross (Hilbert et al. 1991; Jacob et al. 1991) . In addition, the Ae2 gene has been mapped to an area on Chr 4 that has been demonstrated to segregate with blood pressure in recombinant inbred rats derived from crossing SHR/ NIH and Brown-Norway (BN) rats (Pravenec et al. 1994) . However, neither Ael, Ae2, nor Ae3 genes cosegregated with any blood pressure phenotype in F 2 progeny from intercrosses of SaltSensitive/John Rapp x BN/Hsd (Harlan Sprague-Dawley) and Genetically Hypertensive/Nz • BN/Nz (Jacob et al. unpublished observation) .
The combination of genetic linkage and fluorescent in situ hybridization data confirm and refine the localization of the Ae genes in the rat. Moreover, linkage analysis suggests that Ael and Ae2 are candidate genes that may contribute to the development and/or maintenance of hypertension in both the SHRSP and SHR models of genetic hypertension. The development of polymorphic PCR markers for the rat Ae genes should facilitate further examination of these genes and their potential roles in rat models of high blood pressure.
